Searching PAJ 



Page 1 of 2 



PATENT ABSTRACTS OF JAPAN 

(1 1 Publication number : 2002-31 981 1 

(43)Date of publication of application : 31.10.2002 




(51)Int.CI. 



(21 Application number : 2001-121411 
(22)Date of filing : 1 9.04.2001 



H01Q 1/38 
H01Q 5/01 
H010 13/08 
H010 21/30 

(71 Applicant : ML) RATA MFG CO LTD 

(72)Inventor : NAGUMO SHOJI 

KAWABATA KAZUYA 
ONAKA KENGO 
ISHIHARA TAKASHI 
SATO HITOSHI 



(54) PLURAL RESONANCE ANTENNA 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a plural resonance antenna with 
an excellent plural resonance characteristic that can ensure the electric 
volume of the antenna. 

SOLUTION: A feeding exciting element 11 and a non-feeding exciting 
element 21 of the antenna are respectively and individually configured. 
The feeding exciting element 1 1 and the non-feeding exiting element 21 
are electric-field- coupled by electric field coupling means 1 3, 23 provided 
separately. Through the configuration above, it is not required to configure 
the entire plural resonance antenna on one dielectric base. For example, 
each of the feeding exciting element 1 1 and the non-feeding exciting 
element 21 is respectively configured with the dielectric base, the electric 
field cooping means 1 3, 23 are formed on a conventional printed circuit 
board, the feeding exciting element 1 1 and the non-feeding exciting 
element 21 are interconnect to the electric field coupling means 13, 23 on 
the printed circuit board to realize the plural resonance antenna with an 
electric volume with a sufficient size. 
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* NOTICES* ' 



japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



rClaim^s^l 

Claim 11 With the electric supply excitation child who comes to connect an electric-field joint terminal with the pars 
intermedia of the 1st radiation electrode which has an electric supply terminal at the end With the non-supplied electric 
power excitation child who comes to connect an electric-field joint terminal with the pars intermedia of the 2nd 
radiation electrode which has an earth terminal at the end The electric-field coupling means which are prepared apart 
from the aforementioned electric supply excitation child and the aforementioned non-supplied electnc power excitation 
child and combine the electric-field joint terminal of the aforementioned electnc supply excitation child and the 
aforementioned non-supplied electric power excitation child by electric field, The double resonant antenna 
characterized by constituting from a feeder circuit which passes the signal current for the aforementioned electric 
supply excitation child's electric supply terminal, and a grounded circuit which grounds the aforementioned non- 
suDolied electric power excitation child's earth terminal. 

rciaim 2] The aforementioned electric supply excitation child and the aforementioned non-supplied electnc power 
excitation child have individually the base of the dielectric which forms a radiation electrode, the aforementioned 
electric-field coupling means While constituting from an electric-field joint pattern of the couple which earned out 
opposite arrangement in the circuit board The aforementioned electric supply excitation child and die aforementioned 
^supplied electric power excitation child are laid on the aforementioned circuit board The double resonant antenna 
according to claim 1 characterized by having connected the aforementioned electric supply excitation child s electnc- 
field joint terminal to aforementioned one electric-field joint pattern, having connected the aforementioned non- 
supplied electric power excitation child's electric-field joint terminal to the electric-field joint pattern ot 
aforementioned another side, and constituting. ^ virn ^, 
rciaim 31 The double resonant antenna according to claim 2 charactenzed by having earned out proximity 
arrangement of the electric-field joint pattern of the aforementioned couple, and giving a capacity component 
[Claim 4] The double resonant antenna according to claim 2 characterized by connecting a capacitor between the 
electric-field joint patterns of the aforementioned couple. , 
rciaim 5] The double resonant antenna of any one publication of the claim 1 characterized by having the adjustment 
combination cunent coupling means which adjust the amount of current which flows between the aforementioned 
feeder circuit and the aforementioned grounded circuit while adjusting the impedance of the aforementioned feeder 
circuit between the aforementioned electric supply excitation child and the aforementioned non-supplied electnc power 
excitation child, or the claim 4. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] , , , , f 

[The technical field to which invention belongs] this invention relates to the double resonant antenna used tor the 

mobile communication equipment which uses two or more frequency. 

[Description of the Prior Art] In order for there to be some which carry out change ****** of the two frequency at one 
set of a portable telephone in order to cancel confusion of a communication channel with mobile communication 
equipment such as a portable telephone, in recent years and to use such two frequency, it is required that it should 
have the function that the antenna carried in a portable telephone transmits and receives the electric wave of two 
frequency There is a double resonant antenna indicated by JP,9-260934,A in the example of such an antenna. By 
taking alignment with the digital signal frequency of 8 1 8MHz, and the analog signal frequency of 873MHz, this 
antenna covers two frequency bands, and as shown in drawingil , it is equipped with two excitation children excited 
on different frequency. 

[0003] In drawing 13 , on the base 2 made from the dielectric of one sheet, the double resonant antenna 1 excited on 
two frequency forms an interval d, arranges two radiation electrodes 3 and 4 in parallel, and is constituted. The 
radiation electrodes 3 and 4 formed the other end side in the MIANDA configuration while using the end side as the 
open ends 3a and 4a of a tabular, they formed the grounding sections 5 and 6 in the end of the MIANDA configuration 
sections 3b and 4b, and have grounded these grounding sections 5 and 6. Moreover, the electric supply section 7 was 
formed in the edge of MIANDA configuration section 3b, and this electric supply section 7 is connected to the 
radiation electrode 3 in the source 8 of a signal. . 
[0004] By this composition, the radiation electrode 3 which receives supply of a signal from the source 8 of a signal 
serves as an electric supply excitation child, and the radiation electrode 4 which does not input a signal serves as a non- 
supplied electric power excitation child. The electromagnetic coupling (mainly electric-field combination) of the 
radiation electrode 4 is carried out to the radiation electrode 3 through the interval d, and it excites an electric supply 
excitation child and a non-supplied electric power excitation child on frequency different, respectively. 

[0005] , „ . . * . , 

[Problem(s) to be Solved by the Invention] However, since two radiation electrodes 3 and 4 are put side by side 
through an interval d on the base 2 of one sheet which consists of a dielectric, while a dielectric material with a big 
surface area with a sufficient RF property is needed, the electric volume of an antenna is determined by the size of the 
base 2 made from the dielectric. Therefore, although it is necessary to enlarge base 2 self for raising the property of an 
antenna, it is difficult for processing a big dielectric with a sufficient precision to secure the electric volume of a 
difficult and required antenna. . 
[0006] When the ceramic material which was excellent as a dielectric material especially is used A dimensional 
tolerance becomes large for the contraction at the time of baking, and, in addition to it being difficult to produce a base 
with a big surface area with a sufficient dimensional accuracy, ceramic material is compared with the resin material 
used for the circuit board. Since it is expensive, It cannot ** to lightweight-ization of the use device which the price of 
a base rose and could not manufacture an antenna cheaply, and was very heavy compared with the resin material used 
for the circuit board as for ceramic material, and could not constitute an antenna lightweight, as a result incorporated 
the antenna. . 

[0007] this invention is accomplished in order to solve the above-mentioned technical problem, and the purpose is in 
securing the electric volume of an antenna and offering the good antenna of the double resonance characteristic. 

[0008] 4 , 

[Means for Solving the Problem] In order to attain the above-mentioned purpose, this invention is taken as a means to 
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solve the aforementioned technical problem with the composition shown below. With namely, the electric supply 
excitation child by whom the double resonant antenna of the 1st invention comes to connect an electric-field joint 
terminal with the pars intermedia of the 1st radiation electrode which has an electric supply terminal at the end With 
the non-supplied electric power excitation child who comes to connect an electric-field joint terminal with the pars 
intermedia of the 2nd radiation electrode which has an earth terminal at the end The electric-field coupling means 
which are prepared apart from an electric supply excitation child and a non-supplied electric power excitation child, 
and combine the electric-field joint terminal of an electric supply excitation child and a non-supplied electric power 
excitation child by electric field, It is characterized by constituting from a feeder circuit which passes the signal current 
for an electric supply excitation child's electric supply terminal, and a grounded circuit which grounds a non-supplied 
electric power excitation child's earth terminal. 

[0009] In above-mentioned composition, while an electric supply excitation child resonates on the frequency of the 
electric wave used in response to the resonance energy supply which is signal power through a feeder circuit from the 
source of a signal, a part of this energy is supplied to a non-supplied electric power excitation child through electric- 
field coupling means, and it double-resonates a non-supplied electric power excitation child. Here, double resonance 
lives each other together, although an electric supply excitation child's return loss and a non-supplied electric power 
excitation child's return loss approach, and the state where matching was able to be taken in the very extensive 
frequency band as a result is said. 

[0010] Moreover, electric-field coupling means are prepared separately from an electric supply excitation child and a 
non-supplied electric power excitation child, and determine the joint capacity between both excitation children. A good 
double resonant-antenna property is acquired without a direct electric-field combination of an electric supply excitation 
child and a non-supplied electric power excitation child by setting up this joint capacity appropriately. 
[001 1] In the double resonant antenna of the 2nd invention, it sets to above-mentioned invention, an electric supply 
excitation child and a non-supplied electric power excitation child It has individually the base of the dielectric which 
forms a radiation electrode, electric-field coupling means While constituting from an electric-field joint pattern of the 
couple which carried out opposite arrangement in the circuit board It is characterized by having laid the electric supply 
excitation child and the non-supplied electric power excitation child on the circuit board, having connected an electric 
supply excitation child's electric-field joint terminal to one electric-field joint pattern, having connected a non-supplied 
electric power excitation child's electric-field joint terminal to the electric-field joint pattern of another side, and 
constituting. 

[0012] In this invention, since an electric supply excitation child and a non-supplied electric power excitation child are 
constituted using the base of a dielectric, respectively, a radiation electrode can be formed small and the excitation 
child itself is constituted small. This electric supply excitation child and a non-supplied electric power excitation child 
put resin material on the circuit board made into the subject, and are fixed, and combination between an electric supply 
excitation child and a non-supplied electric power excitation child is performed by the electric-field joint pattern of the 
couple formed in the circuit board. 

[0013] The both electric-fields joint pattern is arranged through the predetermined interval, and is carrying out electric- 
field combination by the capacity component between electric-field joint patterns. The size of a capacity component is 
decided by the interval of the portion countered between electric-field joint patterns, the length of an opposite portion, 
the opposed face product, etc., and the size of the electric-field combination between an electric supply excitation child 
and a non-supplied electric power excitation child is adjusted by adjusting the size of this capacity component. 
[0014] The double resonant antenna of the 3rd invention is characterized by having carried out contiguity arrangement 
of the electric-field joint pattern of a couple, and giving a capacity component in the 2nd composition of invention. 
[0015] According to this composition, by setting the capacity component between electric-field joint patterns as the 
optimal range, the strength of the electric-field combination between an electric supply excitation child and a non- 
supplied electric power excitation child becomes settled the optimal, and an electric supply excitation child and a non- 
supplied electric power excitation child do operation of the adjusted double resonance. 

[0016] The double resonant antenna of the 4th invention is characterized by connecting a capacitor between the 
electric-field joint patterns of a couple in the 2nd composition of invention. 

[0017] In this invention, since the joint capacity between electric-field joint patterns is decided as capacity value of a 
capacitor, optimum coupling between an electric supply excitation child and a non-supplied electric power excitation 
child is easily obtained by choosing the value of a capacitor. 

[001 8] In above-mentioned invention [ which ], between an electric supply excitation child and a non-supplied electric 
power excitation child, the double resonant antenna of the 5th invention is characterized by having the adjustment 
combination current coupling means which adjust the amount of current which flows between a feeder circuit and a 
grounded circuit while it adjusts the impedance of a feeder circuit. 
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[0019] In this invention, while constituting adjustment combination current coupling means so that the impedance 
between the source of a signal and an electric supply excitation child may be adjusted and an energy supply may be 
performed efficiently, they combine between a feeder circuit and grounded circuits in current, and carry out the work 
which adjusts the amount of current which flows between an electric supply excitation child and a non-supplied 
electric power excitation child. Moreover, since the amount of current of the current which flows a feeder circuit and a 
grounded circuit is large, in addition to current combination, adjustment combination current coupling means can be 
considered as the composition which adjusts the amount of current which flows to a non-supplied electric power 
excitation child also by magnetic field combination. 

[0020] In above-mentioned composition, adjustment combination current coupling means can be constituted as an 
inductance circuit which has an inductance component. Since an inductance component serves as an impedance to a 
feeder circuit by setting up an inductance value suitably, the impedance of a double resonant antenna is certainly 
adjusted. Moreover, when an inductance circuit has circuit wiring of fixed length, since this circuit wiring generates a 
magnetic field, it becomes possible [ adjusting the amount of current which flows to a grounded circuit by magnetic 
field combination ]. 

[0021] Moreover, the composition in which a part of grounded circuit was made to approach a feeder circuit can be 
included in adjustment combination current coupling means. The amount of current to which a grounded circuit and a 
feeder circuit carry out magnetic field combination strongly, and flow to a grounded circuit by adoption of this 
composition is adjusted. 
[0022] 

[Embodiments of the Invention] Below, the example of an operation gestalt concerning this invention is explained 
based on a drawing. Drawing 1 shows the basic composition of the double resonant antenna concerning this invention. 
The electric supply excitation child 1 1 and the non-supplied electric power excitation child 21 consist of radiation 
electrodes 12 and 22 of a strip, respectively. These radiation electrodes 12 and 22 are formed using the conductor from 
the long pieces 12a and 22a and the short pieces 12b and 22b. The overall length (the length of the sum of the long 
pieces 12a and 22a and the short pieces 12b and 22b) L of the radiation electrodes 12 and 22 is L=n-lambda/4, 
androotepsilon mostly, when specific inductive capacity of the portion which formed lambda and the radiation 
electrodes 12 and 22 for the wavelength of the frequency in the electric wave to be used is set to epsilon. It has 
become. However, n is the natural number. 

[0023] The electric-field coupling means 29 are formed between the electric supply excitation child 1 1 and the non- 
supplied electric power excitation child 2 1 . These electric-field coupling means 29 consist of electric-field joint 
patterns 13 and 23 of the conductor of the couple which counters through the fixed interval g. One electric-field joint 
pattern 13 is connected with the electric-field joint terminal 14 of the electric supply excitation child 1 1 who prepared 
in the radiation electrode 12, and the electric-field joint pattern 23 of another side is connected with the electric-field 
joint terminal 24 of the non-supplied electric power excitation child 21 who prepared in the radiation electrode 22. The 
electric supply excitation child 1 1 and the non-supplied electric power excitation child 21 do electric-field combination 
through the electric-field joint patterns 1 3 and 23 of a couple. 

[0024] Capacitors 17 and 27 are connected to the electric supply excitation child 1 1 and the non-supplied electric 
power excitation child 21, respectively between the open end sections 15 and 25 in the long pieces 12a and 22a of the 
radiation electrodes 12 and 22, and the gland. These capacitors 17 and 27 are usually given as stray capacity formed 
between the radiation electrodes 12 and 22 and a gland. Moreover, the electric supply excitation child's 1 1 electric 
supply terminal 16 is grounded through the inductor 19 while being prepared in the open end side of short piece 12b of 
the radiation electrode 12 and connecting with the source 20 of a signal of a feeder circuit 18. On the other hand, the 
non-supplied electric power excitation child's 21 earth terminal 26 is formed in the open end side of short piece 22b of 
the radiation electrode 22, and is grounded through the grounded circuit 28. 

[0025] In this composition, if the electric supply excitation child 1 1 receives the injection of sending-signal power 
from the source 20 of a signal, the resonance current of a RF flows to the radiation electrode 12, and signal power will 
be supplied also to the non-supplied electric power excitation child's 21 radiation electrode 22 through the electric-field 
joint patterns 13 and 23, and the resonance current of a RF will flow to the radiation electrode 22. Unlike the frequency 
f2 of the electric wave emitted by the non-supplied electric power excitation child 21, the frequency fl of the electric 
wave emitted by the electric supply excitation child 1 1 usually becomes larger [ frequency fl ] than frequency f2. The 
electric-field joint patterns 13 and 23 of a couple are carrying out electric-field combination of between the electric 
supply excitation child 1 1 and the non-supplied electric power excitation child 21, by changing the composition of 
these electric-field joint patterns 13 and 23, change the amount of electric-field combination, and adjust the double 
resonance characteristic of an antenna. 

[0026] Moreover, capacitors 17 and 27 serve as a resonance circuit element which determines resonance frequency fl 
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and f2 in the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21, and resonance 
frequency changes by changing the capacity value of capacitors 17 and 27. And an inductor 19 carries out the work 
which adjusts the impedance of an antenna to the source 20 of a signal, simultaneously, combines with the non- 
supplied electric power excitation child's 21 earth terminal 26 through a gland, and has the function to adjust the 
amount of high frequency current which flows between the earth terminals 26 of the electric supply excitation child's 
1 1 electric supply terminal 12b, and the non-supplied electric power excitation child 21 . 

[0027] Therefore, according to the above-mentioned double resonant antenna, it can consider as the optimal double 
resonance characteristic by constituting the electric-field joint patterns 13 and 23 appropriately, without changing the 
composition of the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21. 
[0028] The equal circuit of the basic composition of the above-mentioned double resonant antenna is shown in drawing 
2 . In drawing 2 , the resonance inductance LI and radiation resistance Rl express the radiation electrode 12, and the 
resonance inductance L2 and radiation resistance R2 express the radiation electrode 22. Moreover, the loading capacity 
CI expresses the capacitor 17 connected to the electric supply excitation child 1 1, and the loading capacity C2 
expresses the capacitor 27 connected to the non-supplied electric power excitation child 21. 
[0029] These resonance inductance LI, radiation resistance Rl, and the loading capacity CI form the electric supply 
excitation child's 1 1 resonance circuit, and the resonance inductance L2, radiation resistance R2, and the loading 
capacity C2 form the non-supplied electric power excitation child's 21 resonance circuit similarly. The joint capacity 
CI 2 between two resonance circuits expresses the electric-field joint patterns 13 and 23 of a couple, and the electric- 
field combination between the electric supply excitation child 1 1 and the non-supplied electric power excitation child 
21 is capacity coupling in equivalent. Moreover, the joint inductance LI 2 expresses the inductor 19, and adjusts the 
amount of current which flows between two resonance circuits. 

[0030] In order to realize good double resonance, maintaining the resonance frequency fl and f2 of two resonance 
circuits so that clearly from this equal circuit, it is necessary to adjust the capacity value of the loading capacity CI and 
C2 and the joint capacity C12. Joint capacity C12 can be considered as the loading capacity CI and C2 and the well- 
balanced joint capacity C12 by setting up appropriately the length of the interval g of the electric-field joint patterns 1 3 
and 23 of a couple, an opposed face product, and an opposite portion. For example, in the case of the electric-field joint 
patterns 13 and 23 which formed resin material in the circuit board made into a subject, trimming equipment can 
perform fine tuning of the length of an interval g, an opposed face product, and an opposite portion. 
[003 1 ] Moreover, mainly, the electric supply excitation child 1 1 and the non-supplied electric power excitation child 
21 can constitute the loading capacity CI and C2, and they expresses the stray capacity between the radiation 
electrodes 12 and 22 in a ball, the electric supply excitation child 1 1, and the non-supplied electric power excitation 
child 21, and a gland as a concentrated constant. 

[0032] In an above-mentioned equal circuit, if joint capacity C12 is enlarged, it will put in another way and 
electrostatic capacity between the electric-field joint pattern 13 and 23 will be enlarged, the electric-field combination 
between the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21 will become 
strong, and resonance frequency fl and resonance frequency f2 will not dissociate, ** will also operate like one 
excitation child in the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21, and 
the return loss will become shallow. If the joint capacity CI 2 becomes small, it will put in another way contrary to this 
and electrostatic capacity between the electric-field joint pattern 13 and 23 will be made small, the electric-field 
combination between the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21 
will become weak, and the frequency characteristic of strength and double resonance will no longer be obtained in 
operation which the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21 became 
independent of, respectively. 

[0033] Moreover, if loading capacity CI and C2 is enlarged, the joint capacity C12 becomes small relatively, if it puts 
in another way, the electric-field combination in the electric-field joint patterns 13 and 23 will become weak, and the 
double resonance by resonance frequency fl and f2 will not be obtained like ****. On the contrary, if loading capacity 
CI and C2 is made small, the joint capacity CI 2 will become large relatively, and it will become that in which the 
capacity balance of an equal circuit collapsed. If it puts in another way, increase of the joint capacity CI 2 turns into 
increase of the electric-field combination in the electric-field joint patterns 13 and 23, and like ****, the resonance 
frequency fl and f2 of the electric supply excitation child 1 1 and the non-supplied electric power excitation child 21 
will approach, and it will not serve as double resonance. 

[0034] Dr awin g 3 shows the concrete example of an operation form concerning the double resonant antenna of this 
invention. In drawing 3 , the double resonant antenna 30 lays two antenna chips 41 and 51 in the circuit board 31 made 
considering resin material as a subject, and is constituted. The circuit wiring which antenna formation section 3 1 a and 
grand section 31b are prepared in the front face, and does not illustrate the circuit board 31 in a rear face is formed. The 
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grand layer which stuck and formed copper foil etc. on the insulating substrate is prepared in grand section 31b. The 
electric-field joint patterns 32 and 33 of the couple of an abbreviation T typeface counter antenna formation section 
3 1 a of the circuit board 3 1 through the fixed interval g in a T character configuration portion, and pattern formation is 
carried out to it by the conductor. 

[0035] Moreover, pattern formation of the grounding pattern 35 used as the electric supply pattern 34 and grounded 
circuit used as a feeder circuit is carried out to antenna formation section 3 1 a. From the grand layer of grand section 
31b, electric insulation of the electric supply pattern 34 is carried out, it is formed, and is connected to grand section 
31b through the chip inductor 40. This electric supply pattern 34 is connected to the signal wiring which is not 
illustrated. Moreover, the grounding pattern 35 is connected to the grand layer of grand section 31b. 
[0036] The electric-field joint patterns 32 and 33, the electric supply pattern 34, and the grounding pattern 35 which 
were mentioned above are the same conductor as the grand layer of grand section 31b, and pattern formation is carried 
out at once by the method of common knowledge, such as etching. 

[0037] The antenna chips 41 and 51 equip the front face of the bases 43 and 53 of a dielectric with the radiation 
electrodes 42 and 52. The band-like electric-field joint terminals 44 and 54 are formed in the near edge (opposite edge) 
at which the radiation electrode 42 and the radiation electrode 52 counter. These electric-field joint terminals 44 and 54 
hang the side of bases 43 and 53, respectively, and a nose of cam turns to the rear-face side of bases 43 and 53, and 
they are formed. And one electric-field joint terminal 44 is connected to the T character configuration portion of the 
electric-field joint pattern 32, and the edge of an opposite side, and the electric-field joint terminal 54 of another side is 
connected to the T character configuration portion of the electric-field joint pattern 33, and the edge of an opposite 
side. 

[0038] Moreover, the band-like electric supply terminal 46 is formed, and this electric supply terminal 46 elongates the 
front face of a base 43 in the right-angled direction to the electric-field joint terminal 44, and the side of a base 43 is 
descended, and it turns to the rear-face side of a base 43, and is formed in the opposite edge of the radiation electrode 
42. This electric supply terminal 46 is connected to the end of the electric supply pattern 34 prepared in the front face 
of the circuit board 3 1 . The band-like earth terminal 56 is formed in the opposite edge of the radiation electrode 52, and 
this earth terminal 56 elongates the front face of a base 53 in the right-angled direction to the electric-field joint 
terminal 54, and it is prepared, and the side of a base 53 is descended, and it turns, is formed in the rear-face side of a 
base 53, and connects with the grounding pattern 35. 

[0039] Furthermore, in the opposite side of the electric-field joint terminals 44 and 54, to the middle of the side of 
bases 43 and 53, the open end sections 47 and 57 of the radiation electrodes 42 and 52 hang, and are formed, 
respectively. And the fixed-end children 48 and 58 are formed in the same side which formed these open end sections 
47 and 57 through the fixed interval to these open end sections 47 and 57. The fixed-end children 48 and 58 are 
elongated and formed to the rear face of bases 43 and 53, and are connected to the fixed patterns 36 and 37 formed in 
the circuit board 31. 

[0040] In the above-mentioned concrete example of an operation form, it connects with the sending circuit and 
receiving circuit which are not illustrated, and the electric supply pattern 34 serves as a path of the RF current 
transmitted and received from the radiation electrodes 42 and 52. For example, sending-signal current is supplied to the 
electric-field joint terminal 54 through the electric-field joint patterns 32 and 33 from the electric-field joint terminal 
44, and excites the resonance circuit of the radiation electrode 52 while it flows into the radiation electrode 42 from the 
electric supply terminal 46 and excites the resonance current. At this time, RF current flows towards a gland to an earth 
terminal 56. 

[0041] The electric supply excitation child 41 and the non-supplied electric power excitation child 51 are doing 
electric-field combination by the electric-field joint patterns 32 and 33, by changing the amount of electric-field 
combination, can adjust combination between the electric supply excitation child 41 and the non-supplied electric 
power excitation child 51, and can get good double resonance matching. The equivalent capacity of the electric-field 
joint patterns 32 and 33 is decided by the electric-field joint pattern 32, the interval g between 33, and the length of an 
opposite portion. 

[0042] Moreover, between the open end sections 47 and 57 of the radiation electrodes 42 and 52, and the fixed-end 
children 48 and 58, open end capacity is formed, respectively, and it works as a circuit element of the resonance circuit 
in the radiation electrodes 42 and 52, and becomes the element which determines the frequency of the resonance 
current which flows to the radiation electrodes 42 and 52. 

[0043] Furthermore, the chip inductor 40 connected between the electric supply pattern 34 and grand section 3 lb 
adjusts the impedance of an antenna to the impedance of electric supply wiring, for example, 50 ohms, thereby, 
adjustment of the impedance between an antenna and the source 20 of a signal is acquired, and transmission and 
reception of a signal can make loss there be nothing. Moreover, it has combined with the grounding pattern 35 
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electrically through grand section 31b, and the chip inductor 40 serves as a path of the RF current which flows between 
the electric supply excitation child 41 and the non-supplied electric power excitation child 51 . The chip inductor 40 
became the impedance of the current circuit between the electric supply excitation child 41 and the non-supplied 
electric power excitation child 51 , and has determined the amount of current combination between the electric supply 
excitation child 41 and the non-supplied electric power excitation child 51 here. 

[0044] As mentioned above, by changing the composition between the electric-field joint pattern 32 and 33, the 
amount of electric-field combination between the electric supply excitation child 41 and the non-supplied electric 
power excitation child 5 1 can be determined, and the double resonance characteristic of an antenna can be adjusted. 
Moreover, by choosing the inductance value of the chip inductor 40, while adjusting the impedance of the antenna to 
an electric supply line, the amount of current combination between the electric supply excitation child 41 and the non- 
supplied electric power excitation child 51 can be adjusted. 

[0045] In the above-mentioned example of an operation gestalt, in addition, the radiation electrodes 42 and 52 of the 
electric supply excitation child 41 and the non-supplied electric power excitation child 51 Since it formed in the shape 
of field symmetry type, in case the radiation electrodes 42 and 52 are formed by screen-stencil etc., for example to the 
non-supplied electric power excitation child's 51 radiation electrode 52 Since the reverse pattern of the mask used by 
the electric supply excitation child's 41 radiation electrode 42 can be used, the manufacturing cost of the chip antennas 
41 and 51 can be reduced. 

[0046] Moreover, although only the electric-field joint patterns 32 and 33, the electric supply pattern 34, the grounding 
pattern 35, and the fixed patterns 36 and 37 are formed in antenna formation section 3 la of the circuit board 3 1 and a 
grand layer does not exist in it in the above-mentioned example of an operation form, the fixed patterns 36 and 37 may 
be lengthened and you may connect with the grand layer of grand section 3 lb. These are decided in consideration of 
the antenna double resonance characteristic. 

[0047] Furthermore, in the above-mentioned example of an operation form, although the chip antennas 41 and 51 have 
arranged the longitudinal direction in the shape of a straight line, the array can define them freely at the time of a 
design. For example, it may arrange in the shape of a right angle, and the longitudinal direction of the chip antennas 41 
and 51 may lean [ as opposed to / another side / in arrange **** ] the chip antennas 41 and 51 mutually, for example, 
may arrange one side into the character of HA so that a longitudinal direction may become parallel / the chip antennas 
41 and 51 /. 

[0048] Since the arrangement of the chip antennas 41 and 51 of free arrangement of such chip antennas 41 and 51 
which formed the electric-field joint patterns 32 and 33 in the circuit board 3 1 , becomes realizable for the first time by 
composition which carries out electric-field combination, and set two chip antennas 41 and 51 by the case of a walkie- 
talkie machine by this using these electric-field joint patterns 32 and 33 is attained, the flexibility of a double resonant- 
antenna design increases. 

[0049] Furthermore, in the above-mentioned example of an operation form, in the double resonance state, since it has 
the original resonance frequency fl and f2, as for the chip antennas 41 and 51, the size may be mutually different, and 
the specific inductive capacity of bases 43 and 53 can also make the chip antennas 41 and 51 different mutually, and 
the formation front face of the radiation electrodes 42 and 52 also of the configuration of bases 43 and 53 may be not 
only a rectangle but a square again. 

[0050] Furthermore, in the above-mentioned example of an operation form, although two chip antennas 41 and 51 
made the configuration of the radiation electrodes 42 and 52 symmetrical with a field, as for this, they may be 
unsymmetrical, for example, may form one radiation electrode in a tabular, and may form the radiation electrode of 
another side in a MIANDA configuration again. Moreover, when forming the radiation electrodes 42 and 52 of two 
chip antennas 41 and 51 in a MIANDA configuration, it can design freely one side being able to elongate the radiation 
electrode of the letter of a ** face crease to the longitudinal direction on the front face of a base, and being able to 
consider another side as the composition elongated in the direction of a short hand on the front face of a base, and 
using one side as the radiation electrode of the letter of a ** face crease, and using another side as a swirl-like radiation 
Therefore, the flexibility of a design becomes large in case the radiation electrodes 42 and 52 of two chip antennas 41 
and 5 1 are formed. 

[0051] the above - by any case of the example of an operation form, since the large field as a double resonant antenna 
can be taken even if an electric supply excitation child and a non-supplied electric power excitation child constitute 
small by using the circuit board, the electric volume of an antenna increases and the double resonant antenna of a large 
high interest profit of frequency bandwidth can be manufactured cheaply 

[0052] The example of an operation form shown in drawmg„4 0 r drawing 6 shows other composition which combines 
electrically an electric supply excitation child and a non-supplied electric power excitation child, and gives the same 
sign to the same component as the example of an operation form of dr awin g 3 , and duplication explanation of the 
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intersection is omitted. 

[0053] In drawing 4 , the electric-field joint pattern 61 which connects the electric supply excitation child 41 is formed 
in the front face of antenna formation section 31a in the circuit board 3 1, and the electric-field joint pattern 62 which 
connects the non-supplied electric power excitation child 5 1 is formed in the rear face of the circuit board 3 1 . The 
amount of [ of the electric-field joint patterns 61 and 62 ] point has lapped up and down through the circuit board 3 1 , 
between the electric-field joint pattern 61 and 62, the joint capacity according to the thickness and the opposed face 
product of the circuit board 31 occurs, and it carries out capacity coupling of between the electric supply excitation 
child 41 and the non-supplied electric power excitation child 51. 

[0054] This joint capacity can be changed by changing the opposed face product of the electric-field joint patterns 61 
and 62. Moreover, the non-supplied electric power excitation child's 51 electric-field joint terminal 54 is connected to 
the relay pattern 63 prepared in the front-face side of the circuit board 31, and this relay pattern 63 is connected to the 
electric-field joint pattern 62 through a through hole 64. 

[0055] The example of an operation form shown in drawing 5 is different from the example of an operation form of 
drawin g 4 at the point which has stationed the non-supplied electric power excitation child 5 1 to the rear-face side of 
the circuit board 3 1 . The non-supplied electric power excitation child's 5 1 electric-field joint terminal is connected to 
the direct electric-field joint pattern 62 like dr awi ng 3 . The fixed pattern 66 is formed in the rear face of the circuit 
board 31, and the non-supplied electric power excitation child's 51 fixed-end child 58 is connected to this fixed pattern 
66. By this composition, the space on the rear face of front of antenna formation section 3 la in the circuit board 31 is 
used effectively. 

[0056] Moreover, two electric-field joint patterns 68 and 69 are combined by the capacitor 70 instead of the example of 
an operation form of drawing 6 arranging two electric-field joint patterns 68 and 69 as electric-field coupling means 29 
through the interval in which joint capacity is formed. A chip capacitor is used for a capacitor 70. Between the electric 
supply excitation child 41 and the non-supplied electric power excitation child 51, it is combined by the capacitor 70 
by this composition, and the degree of coupling between the electric supply excitation child 41 and the non-supplied 
electric power excitation child 51 is changeable by changing the capacity value of a capacitor 70 with composition. 
[0057] The example of an operation form shown in drawing 7 or d rawin g 1 1 shows other composition which adjusts 
the amount of current combination between an electric supply excitation child and a non-supplied electric power 
excitation child while adjusting the impedance of a double resonant antenna to the source of a signal, and it gives the 
same sign to the same component as the example of an operation form of drawing 3 , and duplication explanation of 
the intersection is omitted. 

[0058] In drawing 7 and drawing 8 , it replaces with the inductance circuit which used the chip inductor 40 of drawing 
3 , and the electrode pattern 7 1 which connected the end to the electric supply terminal 46 is formed in the side of the 
electric supply excitation child's 41 base 43. The other end of this electrode pattern 71 is connected to the grand layer 
of grand section 3 lb through the connection pattern 72 formed in antenna formation section 3 1 a of the circuit board 3 1 . 
The electrode pattern 71 is formed in a MIANDA configuration, and an inductance component is given. 
[0059] In this composition, the impedance of a double resonant antenna is adjusted by the inductance value of the 
electrode pattern 71 to the source of a signal like the chip inductor 40 of drawing 3 . Moreover, the connection pattern 
72 is electrically combined with the grounding pattern 35 through grand section 3 lb, current combination is carried out 
through the impedance of the electrode pattern 71 between the electric supply excitation child 41 and the non-supplied 
electric power excitation child 51, and the amount of current which flows between the electric supply excitation child 
41 and the non-supplied electric power excitation child 51 is adjusted. In this case, when the connection pattern 72 and 
the grounding pattern 35 approach and are prepared, the amount of current which flows the grounding pattern 35 also 
by magnetic field combination can be decided. 

[0060] According to above-mentioned composition, since it is formed in the front face of the base 43 in the electric 
supply excitation child 41, when producing the electric supply excitation child 41, the electrode pattern 71 can be 
formed by the same manufacture method as formation of the radiation electrode 42, and can form the connection 
pattern 72 in the circuit board 3 1 simultaneously with formation of the electric supply pattern 34 and the grounding 
pattern 35. 

[0061] The example of an operation form of drawin g 9 is different from the example of an operation form of drawing. 7 
at the point prepared in the circuit board 3 1 instead of preparing the pattern which has an inductance component in the 
base 43 of the antenna chip 41. In addition, in order to show the composition of invention clearly, the dotted line shows 
the chip antennas 41 and 51. The inductance pattern 73 of a MIANDA configuration connected with the electric supply 
pattern 34 as an inductance circuit is formed in the front face of antenna formation section 31a of the circuit board 31. 
[0062] The inductance value of the inductance pattern 73 is set as the value from which the transceiver signal power 
from a double resonant antenna serves as the maximum. Moreover, the inductance pattern 73 is connected to the grand 
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layer of grand section 31b near the grounding pattern 35, and the inductance pattern 73 and the grounding pattern 35 
carry out magnetic field combination with current combination. 

[0063] That is, since the amount of current which flows the inductance pattern 73 and the grounding pattern 35 is large, 
the magnetic field strength generated from these patterns 35 and 73 becomes large. Also in this case, like ****, the 
inductance pattern 73 determines two chip antennas 41 and the amount of current combination between 51 while 
adjusting an impedance, and also it adjusts two chip antennas 41 and the amount of current which flows between 51 
with the amount of magnetic field combination. 

[0064] The example of the drawing 10 operation gestalt gives the means of magnetic field combination between the 
chip antenna 41 and 51 to the example of an operation gestalt shown in drawing. 3 . In addition, the dotted line shows 
the chip antennas 41 and 51 . Bend 74a is prepared in the grounding pattern 74 which connects the earth terminal 56 of 
the chip antenna 51, the electric supply pattern 34 is approached, and it connects with the grand layer of grand section 
31b. 

[0065] According to this composition, in addition to the adaption function by the chip inductor 40 mentioned above, to 
the electric supply pattern 34 and the grounding pattern 74, magnetic field combination arises from there being many 
amounts of current which flow to the electric supply pattern 34, and the chip antenna 41 and the amount of current 
which flows between 51 can be adjusted. Moreover, the joint degree between the grounding pattern 74 and the electric 
supply pattern 34 is changeable by changing the gestalt of bend 74a. 

[0066] Moreover, drawing 1 1 is two chip antennas 41 and the example of an operation form which prepared the 
inductor among 51 and carried out direct current combination. In addition, the dotted line shows the chip antennas 41 
and 51 . The electric supply drawer patterns 75 are formed successively, from the grounding pattern 35, the grounding 
drawer pattern 76 is pulled out to the electric supply pattern 34 formed in the circuit board 3 1 , and the inductor 77 is 
connected to it between this electric supply drawer pattern 75 and the grounding drawer pattern 76. Moreover, the chip 
antenna 41 and the electric-field joint patterns 78 and 79 which carry out electric-field combination of between 51 have 
constituted and countered the abbreviation L typeface. 

[0067] With this composition, by selecting the inductance value of an inductor 77, the impedance matching of the 
double resonant antenna to the source of a signal, two chip antennas 41, and the amount of current that flows between 
51 can be adjusted directly, and the design of a double resonant antenna becomes easy about it by the inductor 77. 
Moreover, although the electric-field combination by the electric-field joint patterns 78 and 79 becomes weak 
compared with the electric-field joint patterns 32 and 33 of the abbreviation T typeface of the example of an operation 
form shown in drawin g 3 , the configuration of the electric-field joint patterns 78 and 79 is decided in consideration of 
adjustment with the direct current combination by the inductor 77. 

[0068] By adoption of above-mentioned composition, the electric supply pattern 34 and the grounding pattern 35 carry 
out current combination directly through an inductor 77. With the inductance value, an inductor 77 determines the 
amount of current which flows between the electric supply pattern 34 and the grounding patterns 35 while adjusting the 
impedance between a double resonant antenna and the source of a signal. 

[0069] The example of the drawing 12 operation form shows the composition 0 f2****** resonant antenna which put 
side by side two double resonant antennas of the example of an operation form shown in drawing ^ on the one circuit 
board. The chip antennas 8 1 and 82 are a pair of chip antennas which produce double resonance, and are chip antennas 
used as the pair from which the chip antennas 91 and 92 also produce double resonance. Electric-field combination of 
the chip antennas 8 1 and 82 is carried out through the electric-field joint patterns 83 and 84, and electric-field 
combination also of the chip antennas 91 and 92 is carried out through the electric-field joint patterns 93 and 94. 
[0070] The chip antennas 81 and 91 are connected to the common electric supply pattern 85, and signal power is 
simultaneously switched on from the source of a signal. The inductor 86 is connected with the common electric supply 
pattern 85 between the grand layers of grand section 31b, and the impedance of two double resonant antennas is 
adjusted to the source of a signal Moreover, two chip antennas 82 and 92 are connected to the grand layer of grand 
section 31b through the grounding patterns 87 and 88, respectively. 

[0071] In this composition, the frequency band of the double resonance by the chip antennas 81 and 82 and the double 
resonance by the chip antennas 91 and 92 detaches, and is set up. For example, when the chip antennas 81 and 82 
double-resonate by the frequency band which is 800-900MHz, the chip antennas 91 and 92 are set up so that it may 
double-resonate with a 1 700-2 100MHz band. If it puts in another way, two or more double resonant antennas which 
can be set to the frequency band left to the grade which does not produce interference mutually can be designed using 
the common circuit board. 
[0072] 

[Effect of the Invention] Since the electric-field coupling means which combine between both excitation children apart 
from an electric supply excitation child and a non-supplied electric power excitation child were prepared according to 
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the double resonant antenna of a claim 1 , the double resonant antenna which was excellent in the frequency 
characteristic in a reflection loss can be obtained by optimizing the electric-field combination between both excitation 
children. And by setting up the composition of electric-field coupling means suitably, it can respond to expansion of 
the size of the whole antenna flexibly, and the electric volume of an antenna can be increased, without changing the 
composition of an electric supply excitation child and a non-supplied electric power excitation child. 
[0073] Moreover, since electric-field coupling means are formed independently of an electric supply excitation child 
and a non-supplied electric power excitation child, they can offer the antenna with which the flexibility of a design of 
an antenna can bear enough the use of increase and large power transmission and reception. Furthermore, since the 
space containing an electric supply excitation child, a non-supplied electric power excitation child, and electric-field 
coupling means can be used as electric volume of the whole antenna, the antenna of a wide band and high interest 
profit is realizable. 

[0074] According to the double resonant antenna of a claim 2, since the electric-field joint pattern of a couple was 
prepared independently of the electric supply excitation child and the non-supplied electric power excitation child, the 
amount of electric-field combination between an electric supply excitation child and a non-supplied electric power 
excitation child can be adjusted by adjusting the capacity between electric-field joint patterns. 
[0075] Although the electromagnetic coupling between both excitation children is adjusted in the former by changing 
the composition of an electric supply excitation child and a non-supplied electric power excitation child Since capacity 
coupling between the electric-field joint patterns of the couple formed in the circuit board adjusts the amount of 
electric-field combination between an electric supply excitation child and a non-supplied electric power excitation 
child in this invention while being able to choose freely the arrangement form of an electric supply excitation child and 
a non-supplied electric power excitation child, you may differ, even if the configuration, size, and dielectric constant of 
the base which constitutes an excitation child are also the same as mutual, and the configuration and orientation of a 
radiation electrode do not receive a limit at all, either 

[0076] Therefore, since it is possible to perform frequency of a double resonant antenna and adjustment of a delta 
frequency by the electric-field joint pattern, the design of the increase of the flexibility of a double resonant-antenna 
design and a double resonant antenna becomes easy. Since the electric-field joint pattern formed on the circuit board 
performs the degree of electric-field combination especially, the double resonant antenna of the use which transmits 
and receives an electric wave with large power is producible. 

[0077] Moreover, the base of a dielectric is used only for the portions of an electric supply excitation child and a non- 
supplied electric power excitation child, and since the electric-field joint pattern which carries out electric-field 
combination of an electric supply excitation child and the non-supplied electric power excitation child was constituted 
on the circuit board, unlike the antenna with which the whole double resonant antenna consists of bases of a dielectric, 
it can carry out the design by which the size of a double resonant antenna was changed flexibly like before. 
[0078] Since the base of ceramic material is used only for the portions of an electric supply excitation child and a non- 
supplied electric power excitation child and it is not necessary to use the base of the ceramic material of the big size as 
a dielectric for the whole double resonant antenna when the dielectric of a double resonant antenna is especially 
constituted from ceramic material, an electric supply excitation child and a non-supplied electric power excitation child 
can be produced with a sufficient process tolerance, and a double resonant antenna can be made cheaply and 
lightweight. 

[0079] Furthermore, since flexibility is in each arrangement of an electric supply excitation child and a non-supplied 
electric power excitation child, according to the case of the mobile communication equipment with which a double 
resonant antenna is incorporated, arrangement of an electric supply excitation child and a non-supplied electric power 
excitation child can be determined flexibly. Even in such a case, since the whole field containing the electric supply 
excitation child, the non-supplied electric power excitation child, and the electric-field joint pattern is used as electric 
volume of a double resonant antenna, the double resonant antenna of a large high interest profit of frequency 
bandwidth is realizable. 

[0080] Since an electric-field joint pattern is prepared in the circuit board independently of an electric-supply 
excitation child and a non-supplied electric power excitation child according to the double resonant antenna of a claim 
3, it can consider as various pattern composition, without taking into consideration the composition of an electric- 
supply excitation child and a non-supplied electric power excitation child, and adjustment of the delta frequency 
between setup and the electric supply excitation children, and the non-supplied electric power excitation children of the 
resonance frequency of an electric supply excitation child and a non-supplied electric power excitation child in double 
resonance becomes that it is easy 

[0081] According to the double resonant antenna of a claim 4, since between electric-field joint patterns is combined 
by the capacitor, it can consider as the optimal double resonant antenna by choosing the value of a capacitor. 
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[0082] According to the double resonant antenna of a claim 5, since adjustment combination current coupling means 
were prepared between the electric supply excitation child and the non-supplied electric power excitation child, it is 
easy in impedance matching with the source of a signal, and a flexible design becomes possible when increasing the 
electric volume of an antenna, without between an electric supply excitation child's and a non-supplied electric power's 
excitation child magnetic field being combinable and combinable, and taking into consideration the arrangement 
relation between an electric supply excitation child and a non-supplied electric power excitation child. 
[0083] Moreover, since adjustment combination current coupling means can be designed separately from an electric 
supply excitation child and a non-supplied electric power excitation child, they can set up the size of a double resonant 
antenna freely, without deforming the configuration of an electric supply excitation child and a non-supplied electric 
power excitation child, and can obtain the double resonant antenna suitable for the use of large power transmission. 
[0084] Furthermore, with the impedance of this inductance circuit, when adjustment combination current coupling 
means are constituted from an inductance circuit, while being able to adjust the impedance of the double resonant 
antenna to a feeder circuit, even if the amount of current which flows between an inductance circuit and a grounded 
circuit is large, the amount of current can be adjusted certainly. Moreover, the amount of current which flows to a 
grounded circuit also by magnetic field combination can be adjusted by approaching and arranging circuit wiring of an 
inductance circuit in a grounded circuit. 

[0085] Furthermore, when adjustment combination current coupling means include the composition in which a part of 
grounded circuit was made to approach a feeder circuit again, while being able to adjust the amount of current which 
flows to a grounded circuit by magnetic field combination, the joint degree between a grounded circuit and a feeder 
circuit is changeable by adjusting adjustment combination current coupling means. 
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y f t v e-^ vxm^^Si t * fsJB# 

9*7 > F £^ L Xmt&m&MT 2 1C0^^2 6 
£$aa LT> ^l®Jg^ l l I 2 b 

[0 0 2 7] tfcoT, ±a<o**yi7yrtii:intf, 
^«®s^f i i sr>«fii?2 1 <E>#ra**jws 

c£&<, 3, 2 3%^Wt 

[0 0 2 8] ±E1«^T^'r^^S*«^cO§fiffi[iIBS 
*0 2fc:jjVro B2tRl^ «l^y^^>XL 1 

£»*f«*iR mttmsi 2*3KbTfe*?. «aw > 
£fc, sws«c i imbis?i 1 icmwtz 



(4) #12 0 0 2-3 1 9 8 1 1 

<5 

»F 2 1 lcgi^n/c3yfy^2 7«r5iLT^So 
[0 0 2 9] cWftfi^^^VXL 1 , jSS^fita 
R 1 &tfg*m«C 1 14, WmmWrf 1 1 

sstR 2&a«sw®«c 2 it, m^mmm^2 1 
HB«jgj«bT^«o 2~D<D&M\B}$&m<D^nmc 1 

2«u -^iS^^-Vl 3, 2 3*SU $afl 

jctt«fi»-&T*So Sfc, e^y^^vxL i 2 

70 <fzs99Z\ 9«Sl/t*D, 2 0(D«lBliI»ra 3 & 

[0 0 3 0] <KO#ffl|llK^6Ke>^ft<t«5^ 2 0© 
#«B@»<D#ffi«S*f 1, f 2*JB»U*^6^?* 

a^a^sEa-rs^cfejctt. aw§ic 1 , c 2 ms 

^giC 1 2<£^»ffi*SI^£^5i&gtf*£o 

IC 1 214. -»fW^^->l 3, 2 3 0^PS 

g . »ift«»os* ^aw^Rffi-r s c £ 

ic i 2k-rsck»Rr«iT*a 0 tw*«. «ffli*m* 

[0 0 3 1 ] £7*c, H#^fiC 1 , C 2 14. 3^ 
2 , 2 2 £ ^ V KWOSaSBS**lft*je»fc LTilb 

[0 0 3 2] J^ofMSRfc^T. g^SIC 1 2 

30 2 3m<vi&wmm%:±%<irz>t, a&wsMe? 1 \ tm 
ffinrnm^ 2 1 m<on¥m&w& < * x> . ttJSMi&is f 

li:«fia»ftf 2ff»i*f, ^ESig^l 1 
Bib*? 2 1 14. tefc 1 o©I^?©»K»iflsU * 
flu ^ij^yaxra<^§ 0 cn^^aJJc. ^ 

-vi 3, 2 3Wigiw<tst, 

?i 1 ^»^a®M^2 1 Hco«iM8'&tf a< a d . & 

tt®jss?i 1 ^M^tiajffi : ?2 1 ^ffiALfci&f? 

40 [0 0 3 3] Sfc, C2*^<t5 

aw»6na<as« ssau:. m^ici, C2^ 
<-r^^. ffl»w^sg^sic 1 2tf*t<&t), 

fts&mmc 1 2cois^:tt. twe^^-vi 3,23 

1 1 Rum&wmm? 2 1 (onmrnmL f 1 , f 2 

50 WJKSLT»tJ8fcft &*<*«• 
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[0034] Em*. *$m<om$mr^T+i£m%m 

\£2'0<D7l/'ri-<f-y74 1, 5 1 *«ll/Ti«Sh 
3o 0g§*«3 1 fci\ *ffiJc7>5 L ^}gritSP3 1 a £^ 
^VKSP3 1 btfKtt£tlT*5tK «BfcK4H^Lft^ 
HKKHtf^StiTV^So ^7VK»3 1 btctt. *g 

It&tlT^So 0SSSS3 1 07>T-^-Jgfi8»3 1 a 
WT^CD— »<0«iH8-&/^^ — >3 2, 3 3^ 
T je«DlBHIg*^LT»lftU «MWW<: 

[0 0 3 5] 7>-r^^353 1 alct±. Igtlel 

— y3 5fcV^— V^^tlTl^o I&f^-y3 4 
H\ ^VKSB3 1 bO^yFIA^fMlfel^nT 
M^ti, ^VKSP3 1 blClifyy-Yy^?4 0 

>3 5«. ^VK3P3 1 bflD^9VFifk:»««tlT 
[0 0 3 6] Ji^Lfcf 2, 3 3, $S 

[0 0 3 7] 7Vrtfy^4 1 , 5 1 ilft^I 

1*43, 5 3 (omm^wcsmm 4 2 , 5 2*:fii*.Tv 

tt^tlTt^o C 0«|?*S-&flB? 4 4 , 5 4ti, 

f*4 3, 5 3 <DmR*&Tls9ffiktfi&ft 4 3, 5 3^1 

tjE»«©ifB»^»«*n. ft^fws^a?5 4 

[0 0 3 8] £fc. MtS4 2 ©JtfRlilBBBtett. »tt 
4 6ffR»5tU C<D 4 Stt 

4 3 ©SffifcSJMS'&flSB 1 4 4fc»LTItft©^rftfc:W 
ILloSft4 3^ffl!M£»TLTS#4 30SBM^ 

a^3 i ©SdBJcS»^«&«/^*-v3 4<o— WfcJWR 

5 3 (^gffi^lWfS'&ffi? 5 4 fc#LT*ft©#lRjfc:# 
5fiLTStt^naoS»5 3 ©«ffl*B"F bT»f* 5 3 

[0 0 3 9] H£x 8fcfrtHfi4 2 , 5 2 OgHJKflSSSB 4 
7 , 5 7^ nftm&tifr? 4 4, 5 4 ©Sfcffflltefi^ 
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Tx 5^rSf*4 3, 5 3^fl»i*$tITlTM 
^tlTl/^o *UT. C©H3aiB»4 7, 5 7*IS:»rc 

MH*^bTHS*F4 8, 5 8«$tltt^o @ 
©ffi^4 8, 5 8ti. 1#4 3, 5 3 ^Kffi*T#3SL/ 
T»»6nr«5, H*^3 lterajSLfeHffi'ti'- 
[0040] ±a<o*#«ft*«itJBttw»c»v^T. «&« 

«StlT«D^ fiWtrtMB4 2, 5 2*^SSSm^tlS]g 

a^4 6^f>awi4 2«Au ««mst^ae*r 
iw^a?4 4*^iw^^-y3 

2,33 *l^Tt}J8$«f 5 4 

[0 0 4 1 ] J&HIffiJB? 4 1 fc*#l©«EHB? 5 Hi. « 
WS^-V3 2 f 3 3tfJ?8^LT^I?, 

^m^*£c£ic£?k *&m«s^4 1 ^M^ma® 
?5 1 £ u fi»a«#aavy^v^ 

SiSCtOTtSo I??lB^-y3 2, 3 3£>^ 
fflBMlt, V3 2, 3 3rWlgW 

[0 0 4 2] $fc. M«S4 2, 5 2 «BB3SStMSSP 4 
7, 5 7 2:0S«f4 8, 5 8«C^ **llffi»«S£g 
«#JgjS«ftT*5!K SMI4 2, 5 2fclS*tt3«J6 

laHKoiHiB*?^ Ltif, mmmi 2, 5 2k:«tn 

[0 0 4 3] »^-V3 4 i:^>KSP3 1 

^^4 0&. ^VKSP31 b^LTSi/^^V 
3 5fc«*«fc»&LT*$, l&fiS?4 1 
11?5 1 ^SnSiSSSf ffi<?)M ^ ^ t> T^S o 

lc^ f7^VW?40ti, l&fBSf 4U« 



[0 0 4 4] ±xEL/cicfc5fc 



a In 



;^^V3 2, 



50 



3 3WO»fiJc*S*5Cfcfccfc*K «Sm®)Sg?4 1 £Jfc 

u:««ftiff? L 4 i £^®at6^5 1 Ho«aaa^** 

[0 0 4 5] fcfc, ±Sfi03ftWBJIIOTT«:x 
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4 1 tm^mmm^ 5 1 tommm* 2 , 52^ mn 
m<D&mz&j£hrc<DT\ w*tf, »im«4 2, 52 

1 osfc*fm@5 2 s&maffi? 4 1 <D36SS*ws4 2 

[0 0 4 6] £fc, ±3fi<0*WJgllRWCtt. [Hl^S«3 
1 <D7yftM^3 1 alCfc*. «j»Mfr&^*->3 
2, 3 3. l^t/^>3 4, gifi/^-V3 5Mi 
^-^3 6, 3 7C0^7b^t^>n. ^^KS«# 

[0047] wc. ±ac30*SBB«Wet±. f7^7y 

rt4l, 5 Hi. *4>*##lft*ie»RteEMLT^ 

¥fffca*«t5fc:E«l/fe5. ^^7 p 7>-r^4 1 , 5 

t>, f^7yft4 1,51 **BStc|g^T. 

[004 8] L©«j;^f7^7yft4 1, 5 1^1 
SfcEBfcJu Sl¥i&&>^* — >3 2, 3 3£:0&§S1fi3 
C<D«| I M&&/** — V3 2, 3 3WJfflbt 
2ocQ^^7 P 7>x^4 1,51 ^S^t§«IC 

^«#§^m*^^^c^^y7 r >''r^4 1 , 5 1 com 

[0049] mtc&rc, ±&<o9zm&mmvte, 

7Vft4 1 , 5 ««ffitt«lfc:i^T^ 
SWtf K f 2*J$ot^80^ f«y^7Vft 
4 1, 5 1 ^tiS(ciiLt^Tta<, S 
fc, Sf*4 3, 5 3«JtR«*fc^MB*£**cfc 

ftV^s Sf*43, 5 3©)g«t>flC«»ffi4 2, 5 2 <0 

[0 0 5 0] WcSfc. ±&O*jJ0B»Wt?fcfc. 2 0<D 
^7^77x^4 1, 5 Hi, ttmS4 2, 5 2<D& 

7Vft 4 1 , 5 1 <D»lKflK5 4 2 , 5 2^^7y^ 

i^t^^H, a^fcRW-^rscfc^-easo Sot, 

2Ot0^^yy 7 >'7"^4 1 , 5 1©Mfi42, 52 
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[0051] ±efirti«)*siBgiiiffii©»&Tfe> ©ess 

[0 0 5 2] 04 Tbmm 6 fc*^*«JBJIRM«\ *&^©J 

[0053] 04^^t, *&»b&ikp4 1 *s«rra 
ts«^^-v6 i (His§a«3 i icmi&r^v- 
i-B^3 i a®«ffikug«sn> *&*&msi»? 5 1 * 

8^TSf»^^^V6 2fcfc. lnJSggt£3 KDSffi 

kUBj0M?ftTl^5o tS8^^-V6 l , 6 2(D9g%% 

J¥J&&^£ — >6 l , 6 2Hfc^ HJggate3 l <£>i¥2* 
£#ift^»cffiC;fcra^S«#«£U £S*SiSg?4 l 
fc^iaWBlB? 5 1 M*S«8^rs 0 
20 [0 0 5 4] c^f^glii, i^;^-v6 1 , 

3o mf&nsm^s i©«iws-&«ib i 5 4«:. m 

[ o o 5 5 ] m 5 \c7ik?mffimmmte, m^mmm^ 5 

1 1 eo«ffi«fc:E«Lfc^TBi4©*jifc* 
li^fflit^o Memos? 5 1 ©«^*&&#Ffcj\ 

jo v>5o lHlgSS«3 l <£>gffitcteO;£^-V6 6tfR» 
3 1 £ T Is'ri'l&J&ffl 3 1 a $>«3KB©aBHtf*r 

[00 5 6] S fc. 06 ©*SBgllBOTtt. use-a^ s 

2 9£LT. 2^i»^/^^y6 8, 6 9«S^ 

S*WJB««nSM«*^bTE«f 2ocq 

40 ffl^Wo ctD«^CcJ;D. ^mE6ffi : ?4 1 

fi?5lB«> 3yfy*7 0t*K^tu r3>-r>it 

7 o^Mfii^^sc^tCcfco. *&s®fi : F4 1 tm 

ma»?5 1 MOJK-&S*^8C^^T€So 
[0 0 5 7] 07 7^jM0 1 1 fc^rmtBJBfftte. fs^ 

Bc^ii^yft^^yt-^yx^t^^ 

50 [0 0 5 8] 0 7W0 8^T, £&m©)S?4 1© 
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@/^->7 1 ^fifiifttt, (HggS1£3 1 <D7Vr1-1&& 
g|S3 1 bOD^VKJlJc»jK^nT^So WE'**— > 

[0 0 5 9] C£>«/£fc:S^Tx 03Of^^>f^ 

3 i b*/hbT«*/^i»— >3 5 tmn.mcm'BtisTis 
*&m®)ffi-?4 1 tmmmmm^s i hi*, ws/s* 

1 ^«s8ti»5 1 m*^sm«9OTmre 

n^>o £<£>*§-£\ I8/^-y 7 2 ^8ffl;^-V3 5 

[0060] ±^««^g*cj;n^ ti^^-y7 i 

3 5 0Jg/£fc|Rll$lc@f8fi;R3 1 C 

[0061] m9<ommmm\±, >fy^*v^ 

^T£^~:/^:r:y-r^\y 7*4 1^08^4 3lcg 
ttSftt>fcl§lB»K3 1 fcR»fejSTH7OSat0g«IW 

f7/7yrt4 1, 5 1^i^lT^5 0 0B1 
«3 1 ©T>-r^JgfigSB3 1 a<D*ffifc:«\ -fV^^ 
>X®Ki:LTlS«/^— V3 4lcJg*gb/c^Z>'^ 

[0 0 6 2] ^y^^yX/^->7 3 0MV^£ 
7 3&. »^-V3 5<£>ifi<T^VKSP3 1 bO 

[0 0 6 3] IP*. >fV^^VX;^->7 3&tf& 
/^-V3 5, 7 3^5«Sfe , TSKI?3ftSWc*<a 

^7yft4 1,51 MO«ME»M«»a6Sffc M 
SS'&iiaoTt»20^^y7>'ft4 1 , 5 1 PI 

[ 0 0 6 4 ] 0 1 0 %N0en9j». 0 3 tc^-r^ssjgjs 
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mic. fy^ryft 4 1,51 raica#ws-&o#a* 

tt4UcfeOT*So &*5, tf-VfT^T-l- 4 1,5 1 

6«r^*rSSa&^^*-V7 4fc:te. NI«7 4aiW 
tt£tU ^f/^-V3 4fclg8fiLT^>'F«5 3 1 b 

[0 0 6 5] C^S^C^ntf, ISl/^-y3 4« 

4 ofc*ss*«ttfc:in*T, ^^->3 4 £Jg% 

1,51 ffl*fflEnsS«ES*IHSEf S<1 t^tSo * 

->7 4 £%&n^2~-^3 4 mom^s^^^ z> z. 

[0 0 6 6] £7c. 01 1 2 0^f 7 77yrt4 

i,5i ratc>< v^^^*ia^Tie»it»fBe'&bfc*ifK 

J&VmV&Zo &*5. ^^7 P 7 7 >x^4 1, 5 
T/TNltt^o mSSSS3 1 K:JBj«L;fclWl/**~- >3 
4fcW\ (Sl?|ffl;^y7 5^1ISU gtffi/^-v 
20 3 53!p6W:»ttg|ffi/^ — >7 6*giWLT, 

5IHi^* — >7 5£gftfi3lfcti'** — ^7 6©fflJc^y^ 
^^7 7^gl?tlTl^ 0 f777yft4 
1,51 H*«lftt'& , ra«lf»'&^<*— >7 8, 79 

KL*JBfc:«l«bT»lRlUT^So 

[0 0 6 7] C<D«/£"Cfci\ <<l/&t7*7 7*CcfcD. ft 
^iC^T^M^ZVT-^^^Vlf-^^X^^ 2 
~D<O s f-v7YZ/7'j'4 1,51 BB*iffiftS*»KS*x 
>^ ^77^ >^ * ^Xffl^il^-T & C k *C £ 

30 WtfSSteftSo Sff!B^;^y7 8, 7 9tc 
<fc S 0 3 £^^a^J»Ma>H& t ^mcom 

2, 3 3lcJ±^Tlf <%£7^ «ffJB 

^-^7 8, 7 9©TO, >fv^*7 7k:J:S 

[0 0 6 8] ±3&<Dm$LV>W$fo&K>. l&f/^-y3 
4^»^-V3 5^ ><>^*7 7^LtllS 

40 — V3 5tor^^rMtn6ttSiS^:?*S'r^o 

[0 06 9] 01 2 ffflBISffllZ, 1 ^[Hjg§filg± 

ft8i, 8 2«\ a«a*si:5*[ofyy7yft 

fSS-&/^-y8 3, 8 4^LTfW^ 
tlT*5. f7^7>ft9 1, 9 2 fetSfS^^- 
V9 3, 9 4^LTt^'&$nT^§o 
50 [0 0 7 0]fyy7yft8 1, 9 1 li, «Mf^ 



13 



5fc:«*!Stn\ m^s^siRi^t- 

3 1 bO^>KJIK:J»)RatiT^So 
[0 07 1] C<D«/£fc:fi*V>T. f«^7yft8 1, 

yf+8 1, 8 2^8 0 0-9 0 0MHzOMMt 

«#«r f 7yryft9 1 , 9 2&1 7 

00-2 l 0 OMH zWe**S*TSJ;'5k:»S«ft 

[0 0 7 2] 

[0073] «&«af6?atfjs 
[0074] m&m2<DmnM7zsv-j-fc&ft&. 

* — z/*WLttfc<ox. vMOS«*iKB 
[0 0 7 5] vni, teWatB^fctef&WaJB 

^^m^c^^ht^ e: £ic <t t>waffi?ra©w»»&fc 
[0 0 7 6] for, MfttBTv^^asastatfjaft 
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[0077] mfiW? fcfteWiHWfOtf^k: 
[0 0 7 8] #tc. M^JBT^x^Kaf**^^^^ 

[0079] h^. jfemaffi^&tf^i&waiB^ffl^ 
i7yft^a«ct^$§ 0 

[0 0 8 0] |»*3H3©att»7'>T"^k:cttitf. *W 
BIB? £>#§/£;&#Sc*r Sct4<a^^- 

[0 0 8 1 ] B*3H4<0|gjyg7'V7 L ^tcj;n^ 

[0 0 8 2] 5 officer vx:Hc<fc*uf. 

sat^ttr^stirsctw-e*. na«a£7Kcf^ia«aiB 

mzmim? z>m^& s^&KM-tf *imc* & • 
[0083] sft. e^jgfflas^&^aii , tmmm 

[0 0 8 4] SE&c n *&*ffl««afd*R*>f * 
50 vxiaBT?«lrtUfci*»c^ c©-rv^*vx@IS 
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15 

[o o s 5] mi^tc, msmmnm^^mK mm 

[0 2] Hl^jR^a^fiTV^^^^fiiBlilBHT* 

[0 3] *^lcS§I«7Vrt^)Ift«^S 
U (A) fc*¥SBk (B) (A) <D— j£»»X-X 

[0 4] *^fc*a»W7>^<offi©««*iR , r 

[0 5] *^Jc«a*^T>7 L ^03Ek:iBO«Wc« 

[0 6] *^cflS8«»i7yft©ffl©idc%/7t 

[0 7] *^k:«S*^TV-r^OfBflC)«l««:^'r 

[08] *«W»c«sa«S7>-r^k:fflV>S^y^7' 
Vir^f4#i0T&3o 

[0 9] *aW»c«S«*ffi7>'r^©Mfcfa«)««* 
[01 0] 

[011] *5S8lc«5ajai7yft©Ik:flS^ 
[01 2] 2lSl«l7yf t<?)M^ 
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[01 3] f^l«i7Vft^tiI0-t:^§ o 

io, 30 SftI7yft 

i i maajg? 

61,62,6 8,69 ft 



12, 2 2, 4 2 



13, 2 3, 3 2 
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3 3 



14, 2 4, 4 4 

15, 2 5, 4 7 

16, 4 6 
17,27 
1 8 
1 9, 



5 4 
5 7 



7 7 



2 0 d^iS 

2 i ^i^seme^ 
2 6,5 6 mm®f? 

2 8 SJftHJgg 

3 1 0£§S« 
3 1 a TV-r-f^ESP 
3 1 b ^VKSP 

3 4 — 

3 5,7 4 S«S^* — V 

3 6, 3 7, 6 6 H^/**— V 

4 0 f7^>f>^j' 

4 1,51 ^yZfT^'ri' 
4 3, 5 3 S# 
4 2a ^Fffia5 
42b 

4 8, 5 8 la^i^? 
50 6 3 — V 

6 4 ;l/ 

7 0 nyfvi)- 

7 l ffijl^— > 

7 2 jffiffi/** — V 

73 

7 4a 
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7 6 
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